Abstract
Introduction
The need for automated detection of humans in digital images is substantial. The human detection task is a core issue in many applied fields of computer vision such as video surveillance, automotive safety and human-computer interaction. During the last two decades the pedestrian detection problem has received a great amount of interest and various representations and detection schemes have been proposed. Detection methodologies have substantially benefited from advances in the field of visual object recognition. The conventional blob-based object representation scheme is being gradually complemented or even replaced by representations which are highly specific for humans and efficiently encode their shape and appearance.
Despite the significant scientific achievements the human detection task still remains a challenge. Its main complexity stems from the fact that image content comprises a daunting variability and it is ambiguous by objective measures. Images might contain a large number of humans, with possible interactions, occlusions and additional photometric and geometric variations. Variability also implies a large search space (position, scale, pose, etc.) typically leading to a high computational complexity. However, most practical applications require real-time performance thus calling for computationally powerful hardware, optimized implementation and novel insights.
In this industry demo we present a human detection framework which proposes an efficient computational scheme on the GPU for shape and motion cues and allows for real-time human detection in challenging scenarios. Experimental results show that the method is capable of reliably detecting humans in moderately crowded scenarios and it exhibits a slow degradation of detection performance at higher human densities. 
